We propose a novel wavelet-based approach (WBA) that accurately decides if the Internet traffic is currently SRD (short-range dependence) or LRD (long-range dependence) on the fly. As a result, it helps a real-time dynamic cache size tuner such as the MACSC (Model for Adaptive Cache Size Control) maintain the given cache hit ratio under all Internet traffic conditions. The WBA mechanism utilizes the following unique characteristics of wavelet coefficients 
Introduction
The proposed wavelet-based approach (WBA) enhances the performance of mobile-business (MB) systems [1] by shortening the mean service roundtrip time (RTT). This makes the clients happy and return for more business.
Every MB setup is a digital ecosystem of various functional species that collaborate harmoniously [2] . The inter-species interactions are in a client/server relationship via message passing. The novel WBA is suitable for MB systems with voluminous data retrievals over the Internet. Figure 1 is a model of such an MB system, exemplified by the successful telemedicine platform of the PuraPharm Group [3] . Figure 1 shows two types of MB clients: i) wireless, with SFF (small form factor) devices such as mobile phones (e.g. #1); and ii) wireline, such as a desktop PC (e.g. #2).
Request streams from different clients converge at the SAP (service access point) of the intelligent proxy server (IPS). For those requests that retrieve data objects, the IPS has to search the data/knowledge base (D/KB) and return the found items to complete the client/server service loop (i.e. service type 1). In Purapharm's telemedicine platform [3] the requests would be part of the statistics (i.e. service type 2), which drive the drugs/herbs manufacturing process (i.e. Figure 1 ) adaptively on-line so that supply and demand can be quickly balanced anytime and anywhere.
OMA in
The traffic pattern after convergence (i.e. "+") at the SAP is unpredictable. Its ill effects can affect the entire MB system in various forms, such as: i) buffer overflow [4] ; ii) cache hit ratio reduction [5] ; and iii) system failure [6] . The WBA resolves the cache hit ratio reduction problem due to Internet traffic ill effects by making the dynamic cache size tuner (DCST) more accurate. For this research the DCST used for experiments is the extant MACSC (Model for Adaptive Cache Size Control) [7] , which strives to maintain the given cache hit ratio h under all Internet conditions.
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Related Work
The success of any MB system hinges upon making clients happy and return customers, and this is tied in with quick service response (i.e. short service RTT) [1] . In this light, efficacious caching for a high hit ratio h is the key. the target signal f(t) is diluted by using wavelets [8, 9] .
MACSe Definition
The MACSC is completely outlined by the equations until n � N. If the approach n j = 2 * n j _ 1 (n j is the sample size of the / h computation trial), is adopted, the convergence to n � N may happen in the second or third trial. The starting sample size n , however, can affect the accuracy in the maintenance of the given hit ratio h . Our critical analysis concludes that this is caused by the delay in adjusting the cache size in a timely fashion on the fly. That is, when the MACSC is computing the next fittest res; value, the system is still working with the outdated cache size. To resolve this delay problem, it is necessary to help the system decide quickly what n value to use when executing equation (2.3) in the current it h cache tuning cycle. In the WBA we resolve the "what n value to use" problem by calibration, and the problem of "timeliness" by identifying the current traffic pattern (i.e. SRD or LRD).
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Dj, k wavelet coefficients the original I(x) can be reconstructed by inverse wavelet transform [9] . In continuous time the DWT process is
For any chosen (j, k) (i.e. scale, translation) pair, a unique Dj, 1e wavelet coefficients sequence can be obtained. 
Simulation Results
The setup for the simulations is shown in Figure 2 In these simulations the two datasets, namely, 1; (x) and f2 (x) were arbitrarily interleaved to form different resultant signals (e.g. hex) , f4(X)' .... ). Then, these resultant signals were put together with some pre-collected real-life traffic traces [12] , as well as a set of artificially generated traces using the MATLAB package, to form the excitation set (ES). Each trace in ES (i.e. f D ) would serve as the input RTT to drive the MAeSe simulation in turn.
The aim is to profile how the novel WB approach (or WBA) proposed in this paper would enhance the MAeSe cache hit ratio maintenance process. We expected that the MAeSe with WBA support would maintain the given hit ratio of h = 0.643 (i.e. 64.3% or 1 standard deviation of confidence) as the minimum value in a consistent fashion.
In the WBA-supported MAeSe simulations, the setup is based on the previous experience [3] , with basic support as follows: i) LRU (least frequently used) replacement strategy for flushing the cache; ii) res; computation by equation (2.1); and iii) f D ' which has an average request arrival rate (i.e. l/(IAr h, becomes the request IAT (inter arrival time) function to drive the data retrieval service request rate (i.e. conceptually the stationary f(x) in Figure 2 ). The traffic pattern together with the average request arrival rate at any time would affect the cache hit ratio of the IPS (Figure 3) . The MAeSe mechanism would compute res; (i.e. equation (2.1)) as quickly as possible in order to maintain the given cache hit ratio h , which represents the target performance of the IPS caching system. The WBA mechanism hel p s ensure two objectives: i) the maintenance of the given h by the MACSC is persistent;
and ii) the resultant cache hit ratio, in the sense of continuous time, is above this given h as much as p ossible.
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Average arri val rate per second would maintain the given h as the minimum. 
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